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OIL  AND  GAS  DEVELOPMENTS  IN 
PENNSYLVANIA  IN  1967 


By  William  S.  Lytle, 

Louis  Heyman  and  Walter  R.  Wagner 


ABSTRACT 

Exploratory  drilling  in  Pennsylvania  in  1967  resulted  in  the  discovery  of  one 
new  Oriskany  gas  pool  (Chickaree  pool  in  the  Rager  Mt.  field,  Cambria  County), 
one  new  Upper  Devonian  gas  field  (Keating,  Clinton  County),  and  in  Indiana  County 
an  extension  of  an  Upper  Devonian  gas  pool. 

Development  drilling  continued  in  the  Youngsville-Sugar  Grove  oil  field  of 
Warren  County  with  completion  of  62  Glade  sand  oil  wells.  In  the  Sanford  field  13 
new  oil  wells  in  the  Venango  Group  were  productive;  in  the  Pleasantville-Pithole 
area  11  oil  wells  were  completed  in  the  Red  Valley  sand.  In  Indiana  and  Jefferson 
Counties  47  gas  wells  were  drilled  in  the  Marchand  field  and  30  gas  wells  in  the  Big 
Run  field.  Operators  continued  to  develop  the  deep-sand  fields  in  Erie  and  Crawford 
Counties,  where  34  Medina  gas  wells  were  completed,  and  in  the  Elk  Run  field, 
Jefferson  County,  where  14  Oriskany  gas  wells  were  completed. 

There  were  697  new  wells  drilled  and  22  wells  deepened  during  1967.  Of  the 
719  new  and  deepened  wells,  661  were  in  proven  fields  and  58  were  exploratory  tests. 
Of  the  661  proven  field  wells,  600  were  drilled  for  primary  recovery,  57  for  secondary 
recovery  projects,  3 for  stratigraphic  tests  and  1 as  a miscellaneous  test.  Of  the  600 
primary  development  wells,  258  were  oil  wells,  297  were  gas  wells  and  45  were  dry 
holes. 

The  58  exploratory  tests  drilled  a total  of  180,944  feet  of  hole.  Of  the  58  tests, 
21  were  successful  and  37  were  dry,  for  a success  ratio  of  1 in  1.8.  The  total  footage 
drilled  during  the  year  was  1,569,717  feet. 

Crude  oil  production  during  1967  amounted  to  4,387,000  barrels;  an  increase  of 
1.2  percent  over  the  1966  production  of  4,337,000  barrels.  Proved  oil  reserves  as  of 
December  31,  1967  were  estimated  at  63,289,000  bbls  (barrels).  Natural  gas  pro- 
duced totaled  89,966,000  Mcf  (thousand  cubic  feet)  as  compared  with  91,365,000 
Mcf  in  1966.  Gas  reserves  were  estimated  at  1,392,170,000  Mcf  at  the  end  of  the 
year.  Gas  stored  in  Pennsylvania’s  reservoirs  on  December  31,  1967  was  490,387,000 
Mcf;  this  amount  is  included  in  the  above  reserve  figure.  Natural  gas  liquids  pro- 
duced in  1967  amounted  to  73,000  bbls. 

Seismic  activity  in  the  Commonwealth  declined  to  17  crew  weeks  from  68  crew 
weeks  in  1966. 
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OIL  AND  GAS  DEVELOPMENTS  IN  1967 


INTRODUCTION 

The  1967  oil  and  gas  developments  in  Pennsylvania  are  summarized  in 
this  publication.  The  deep-well  skeletal  logs  (those  which  reached  rocks 
of  Middle  Devonian  age  or  older)  are  shown  in  Table  11.  Deep-well 
skeletal  logs  of  wells  drilled  in  1966,  whose  logs  were  not  available  until 
1967,  are  shown  in  Table  12.  For  those  deep  wells  drilled  prior  to  1950, 
the  skeletal  logs  and  other  information  on  the  Commonwealth’s  oil  and 
gas  activities  are  to  be  found  in  Bulletin  M 31.  Similar  information  for 
the  1950  to  1954  period  was  published  in  Bulletin  M 39  and  for  the  1955 
to  1959  period  in  Bulletin  M 45.  For  the  years  1960  through  1966  this 
information  was  published  annually  in  Progress  Reports  158,  160,  165, 
166,  168,  172,  and  173  of  the  Pennsylvania  Bureau  of  Topographic  and 
Geologic  Survey.  Oil  and  gas  developments  in  the  shallow  sands  ( Upper 
Devonian  or  younger)  are  described  in  Bulletin  M 45  and  Progress  Re- 
ports 135,  139,  143,  144,  147,  150,  151,  154,  155,  157,  158,  160,  166,  168,  172, 
and  173. 

A list  of  deep-well  samples  on  file  with  the  Survey  was  published  in 
the  Survey’s  “Catalogue  of  Deep-Well  Samples”  ( Information  Circu- 
lar 16).  Supplemental  lists  were  published  in  Progress  Reports  157,  158, 
160,  165,  166,  168,  and  173.  Many  shallow-well  samples  are  also  on  file 
with  the  Survey.  A list  of  the  shallow-well  samples  will  be  published 
in  the  near  future. 

Deep-well  drilling  in  1967  was  down  55  percent  from  1966.  Of  the  67 
deep  wells  drilled  during  the  year,  14  were  exploratory  and  53  were 
development.  Crawford  County  in  northwestern  Pennsylvania  had  the 
greatest  density  of  deep  drilling  with  23  completions  during  the  year 
while  Jefferson  County  had  19  and  Erie  County  had  13. 

Drilling  activity  in  1967  in  the  shallow  sands  of  western  Pennsylvania 
increased  8 percent  over  1966  despite  restrictions  imposed  by  the  crude 
oil  refiners  during  the  last  three  months  of  the  year.  There  were  630 
shallow-sand  wells  drilled  and  22  wells  deepened  during  1967. 

The  price  of  Pennsylvania  grade  crude  oil  in  the  three  producing  dis- 
tricts remained  constant  during  the  year.  (See  Table  8)  Crude  oil  and 
natural  gas  production  and  reserves  are  shown  in  Table  2.  Natural  gas 
liquids  produced  in  1967  were  73,000  bbls.  The  natural  gas  and  natural 
gas  liquids  figures  are  those  published  by  the  American  Gas  Association 
whereas  the  crude  oil  figures  source  is  the  American  Petroleum  Institute. 

A classification  of  the  wells  drilled  in  1967  exclusive  of  those  drilled 
for  gas  storage  and  secondary  recovery  purposes  is  given  in  Table  1. 
Figure  1 shows  the  annual  gas  production  in  the  State  since  1882.  The 
1967  discoveries  are  listed  in  Table  3 and  the  dry  exploratory  tests  are 
shown  in  Table  4.  (See  Figure  9 for  their  locations) 
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Figure.  1.  Annual  production  of  natural  gas  in  Pennsylvania. 


A total  of  1,569,717  feet  was  drilled  in  1967.  This  total  may  be  sub- 
divided into  1,290,337  feet  of  development  footage,  180,944  feet  of  ex- 
ploratory footage,  and  98,436  feet  representing  service  wells,  and  other 
tests.  Of  the  1,569,717  feet,  1,214,167  feet  is  shallow- well  footage  and 
355,550  feet  is  deep-well  footage. 

The  Pennsylvania  Game  Commission  leased  Tracts  174  A-l  and  174 
A-2  at  a royalty  bid  of  $.04  per  Mcf  of  gas  and  a rental  of  $5.00  per  acre 
on  a total  of  283  acres.  At  the  end  of  1967  they  had  29  active  leases 
totaling  9,891  acres.  Twenty-six  wells  were  producing  on  15  of  these 
leases.  A total  of  3 new  wells  were  drilled  on  Game  Commission  lands 
during  the  year. 

At  the  end  of  the  year  there  were  126,576  acres  of  Pennsylvania  De- 
partment of  Forests  and  Waters  lands  under  lease  for  oil  and  gas  ex- 
ploration and  development  including  59,109  acres  of  gas  storage.  In 
1967,  rental  and  royalty  payments  from  oil  and  gas  leases  on  State  Forest 
lands  totaled  $374,085.  Royalty  payments  through  December  31,  1967 
amounted  to  $202,836  for  2,164,627,000  cubic  feet  of  gas.  Rental  pay- 
ments for  the  same  period  totaled  $171,249  for  undeveloped  leases,  gas 
storage,  pipeline  rights  of  way,  and  compressor  and  pumping  stations. 
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OIL  AND  GAS  DEVELOPMENTS  IN  1967 


Table  1.  Deep  and  shallow  well  completions 
summary  Pennsylvania,  1967 “ 


Completions 

Oil 

Gas 

Dry 

Total 

Percent 

Successful 

Exploratory  tests 

11 

10 

37 

58 

37 

Development  wells 

258 

297 

45 

600 

92 

269 

307 

82 

658 

87 

“ Does  not  include  wells  drilled  in  connection  with  underground  gas  storage  or 
service  wells. 


Through  competitive  bidding  4,531  acres  were  leased  for  oil  and  gas 
exploration  at  a total  bonus  of  $13,006.  These  tracts  carry  a yearly  rental 
of  $1.00  per  acre  and  a royalty  of  $.04  for  each  thousand  cubic  feet  of 
gas  produced.  One  dry  hole  was  drilled  on  State  lands  during  the  year. 

Seismic-crew  weeks  declined  from  68  in  1966  to  17  in  1967. 


Table  2.  Production  in  Pennsylvania,  1967 


1966 

1967 

Cumulative 
total  to  12/31/67 

Reserves 

12/31/67 

Oil 

Gas 

( bbls ) 
(Mcf)  .... 

4,337,000 

91,365,000 

4,387,000 

89,966,000 

1.256.828.000 

8.282.500.000 

63,289,000“ 

1,392,170,000““ 

“Corrected 

0 “Includes  490,387,000  Mcf  in  storage 
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Table  3.  — Discoveries  in  1967,  Pennsylvania 
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Table  4.  — Exploratory  failures  in  1967 , Pennsylvania 

Operator  Compl.  Total  Name  of  Explor. 

Map  Well  No.  Date  Basis  for  Depth  Formation  Class. 

No.  County  and  Lease  mo./ day  Location  (Ft.)  at  TD  or  Field  Remarks 

J.  Shivler  Sub. 
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Figure  2.  Graph  showing  shallow-well  activity,  1950-1967. 


SHALLOW-SAND  EXPLORATION  AND  DEVELOPMENT 

During  1967  a total  of  652  shallow  wells  were  drilled  in  the  Common- 
wealth. Of  the  652  shallow  wells  there  were  269  oil  wells,  233  gas  wells, 
67  dry  holes,  57  service  wells,  22  wells  drilled  deeper,  3 stratigraphic 
tests,  and  1 miscellaneous  well.  These  wells  comprised  1,214,167  feet  of 
hole.  Figure  2 is  a graph  showing  the  number  of  shallow  wells  drilled 
between  1950  and  1967.  Table  5 lists  the  shallow-sand  primary  well  com- 
pletions in  Pennsylvania.  Table  6 shows  the  results  of  deepening  22  shal- 
low wells  in  1967.  The  generalized  stratigraphic  positions  of  the  pro- 
ductive oil-  and  gas-producing  sands  in  western  Pennsylvania  are  shown 
in  Figure  3. 


SHALLOW-SAND  OIL  AND  GAS  DEVELOPMENTS 

Oil  production  in  Pennsylvania  averaged  12,019  BOPD  (barrels  of  oil 
per  day)  in  1967  as  compared  with  11,880  BOPD  in  1966.  The  total  oil 
production  for  Pennsylvania  during  the  year  was  4,387,000  BO  or  50,000 
BO  more  than  the  total  oil  production  of  1966.  The  daily  average  pro- 
duction for  the  Pennsylvania  portion  of  the  Bradford  field  was  6,918 
BOPD  in  1967  as  compared  with  7,085  BOPD  in  1966.  In  the  Middle 
and  Southwestern  Districts  of  Pennsylvania  the  daily  average  production 


Table  5.  — Shallow-sand  well  completions  in  Pennsylvania , 1967 
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Table  6.  — Shallow-sand  wells  deepened  in  Pennsylvania,  1967 
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Figure  3.  Columnar 


section  showing  shallow  oil  and  gas  sands  of 
western  Pennsylvania. 
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Table  7.  Oil  wells  and  crude  oil  in  Pennsylvania 
by  counties,  1966,  1.967° 


County 

Number  of 
producing 
oil  wells  as  of 
12/31/66 

Crude  oil 
production 
(bbls) 

Number  of 
producing 
oil  wells  as  of 
12/31/67 

Crude  oil 
production 
(bbls) 

Allegheny 

288 

99,310 

288 

96,576 

Armstrong 

124 

11,229 

108 

10,516 

Beaver 

72 

7,749 

69 

7,770 

Butler 

1,898 

128,134 

1,771 

119,289 

Clarion 

442 

27,519 

429 

29,143 

Crawford 

605 

251,280 

605 

63,611 

Elk 

82 

30,961 

84 

32,448 

Fayette 

4 

429 

4 

352 

Forest 

644 

82,035 

654 

65,448 

Greene 

278 

48,606 

280 

49,767 

Jefferson 

87 

3,164 

87 

3,011 

McKean 

20,008 

2,617,447 

19,118 

2,534,254 

Mercer 

116 

1,110 

116 

1,007 

Potter 

.303 

31,144 

224 

18,038 

Venango 

13,511 

386,030 

13,404 

358,617 

Warren 

6,235 

960,844 

6,094 

907,577 

Washington 

729 

148,180 

731 

145,512 

Total 

45,426 

4,835,171 

44,066 

4,442,945 

“Data  from  the 

Bureau  of  Statistics, 

Department 

of  Internal  Affairs, 

Harrisburg, 

Pennsylvania. 


in  1967  was  5,101  BOPD  as  compared  with  4,795  BOPD  in  1966.  Table 
7 shows  the  number  of  producing  oil  wells  and  the  amount  of  crude  oil 
produced  in  each  county  in  Pennsylvania  during  1966  and  1967.  Crude  oil 
prices  during  the  year  are  shown  in  Table  8.  The  value  of  the  crude  oil 
and  natural  gas  produced  during  1967  is  $19,701,000  and  $23,228,000 
respectively. 

Figure  4 shows  the  annual  production  of  crude  oil  in  Pennsylvania 
from  1859  to  1967.  The  crude  oil  production  of  the  Bradford  District  is 
shown  in  Figure  5.  The  monthly  variation  in  crude  oil  price,  production, 
and  well  completions  is  plotted  in  Figure  6 for  the  years  1930  to  1967 
for  the  Bradford  field. 


Table  8.  Crude  oil  prices  per  barrel,  P ennstjlvania,  1967 
Date  Bradford  District  Middle  District  Southwestern  District 


Jan.  1 - Dec.  31,  1967 


$4.63 


$4.35 


$4.08 
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Figure  4.  Annua!  production  of  crude  oil  in  Pennsylvania. 


YEAR 


Figure  5.  Crude  oil  production  curve  of  the  Bradford  District,  Pennsylvania  and 
New  York  (Music  Mountain  field  excluded). 
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Most  of  the  shallow  drilling  was  in  Indiana,  Jefferson,  McKean,  Ve- 
nango, and  Warren  Counties.  Of  the  157  gas  wells  drilled  in  Indiana  and 
Jefferson  Counties,  47  were  drilled  in  the  Marchand  field  and  30  in  the 
Big  Run  field  where  production  is  from  the  Speechley,  Balltown,  Tiona, 
Bradford,  and  Kane  reservoirs.  Most  of  the  64  oil  wells  in  McKean 
County  were  drilled  in  water-flooding  projects  in  the  Bradford  field 
where  production  is  from  the  Bradford  Third  sand.  In  Venango  County 
34  oil  wells  were  completed  with  11  wells  producing  from  the  Red  Valley 
sand  in  the  Pleasantville-Pithole  field.  In  Warren  County  62  Glade  sand 
oil  wells  were  drilled  in  the  Youngsville-Sugar  Grove  field  and  13  Ve- 
nango Group  oil  wells  were  drilled  in  the  Sanford  field.  The  shallow  gas 
produced  in  1967  totaled  60,506,000  Mcf  at  a value  of  $15,126,500. 


DEEP-SAND  EXPLORATION  AND  DEVELOPMENT 

The  1967  deep-sand  exploration  in  the  Commonwealth  discovered  one 
new  pool  (Tables  3 and  11)  in  Cambria  County.  The  67  deep  wells  com- 
prised 355,550  feet  of  hole.  The  deep  gas  produced  during  the  year 
amounted  to  29,460,000  Mcf  at  a value  of  $8,101,500.  The  drilling  depth 
record  of  18,834  feet  into  the  Upper  Cambrian  is  still  held  by  Tract  129 
No.  1 well  drilled  by  Consolidated  Gas  Supply  Corp.  and  others  in 
Stewardson  Township,  Potter  County.  The  producing  depth  record  of 
11,510  feet  is  held  by  the  Leo  F.  Heyn  No.  1 well  by  William  E.  Snee 
and  others  in  Fayette  County  which  found  commercial  quantities  of  gas 
in  the  Tuscarora  (Medina,  Lower  Silurian). 

Of  the  67  deep  wells  drilled  during  1967,  36  tested  the  Medina,  66 
tested  the  Oriskany  and  1 reached  the  Hamilton.  Twenty-one  gas  wells 
in  the  Indian  Springs  gas  pool,  4 gas  wells  in  the  Lundys  Lane,  9 gas 
wells  and  1 dry  hole  in  the  Bushnell-Lexington,  and  14  gas  wells  and  5 
dry  holes  in  the  Elk  Run  pool  were  completed.  The  deep-well  comple- 
tions for  Pennsylvania  in  1967  are  summarized  in  Table  9. 

Table  9.  Summary  of  deep-well  completions 
in  Pennsylvania,  1967 

Development  Wildcat  Total 


Gas  45  5 50 

Dry  8 9 17 

Footage  266,582  88,968  355,550 


A development  well  (No.  1 E.  C.  Ricks)  in  the  Heyn  pool  in  Fayette 
County  had  a show  of  gas  in  the  pool  reservoir,  the  Tuscarora  Sandstone. 
Some  trouble  developed  and  operations  have  been  suspended. 


ELK  RUN  FIELD 
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Additional  information  on  two  wells  drilled  in  Mercer  County  in  1966 
has  been  received  and  is  discussed  below.  The  No.  1 J.  V.  Johnson  wild- 
cat in  Sandy  Lake  Township  was  fractured  in  the  open  hole  from  5,606 
to  5,659  feet  in  the  Lockport  Dolomite.  The  open  flow  from  this  interval 
was  22,506  cubic  feet  at  a rock  pressure,  after  being  shut-in  for  40  hours, 
of  620  pounds  per  square  inch.  The  well  has  been  plugged  and  aban- 
doned. The  second  well  in  the  county  was  the  Glenn  W.  Snyder,  a deeper 
pool  test  in  the  Henderson  field.  The  well  was  perforated  between  5,341 
feet  and  5,370  feet  in  the  Lockport  Dolomite  and  fractured.  The  initial 
production  after  fracturing  was  29,052  cubic  feet  at  a rock  pressure  of 
1,490  pounds  per  square  inch  after  being  shut-in  for  140  hours.  This 
well  is  the  first  well  to  produce  gas  from  the  Lockport  in  the  Common- 
wealth. 

The  annual  rate  of  deep-sand  exploration  and  development  is  shown 
in  Figure  7.  The  stratigraphy  of  the  Minard  Run  Oil  Company  No.  1 well 
drilled  in  Bradford  Township,  McKean  County  is  shown  in  Figure  8.  The 
locations  of  all  the  deep  wells  drilled  in  Pennsylvania  during  1967  are 
indicated  in  Figure  9. 

At  the  end  of  1967  a total  of  2,899  deep  wells  had  been  drilled  in  the 
Commonwealth.  Of  the  2,899  deep  wells,  1,738  were  gas  wells,  6 were 
oil  and  gas  wells,  1,057  were  dry  holes,  95  were  drilled  for  gas  storage, 
and  3 are  being  used  for  waste  disposal. 

ELK  RUN  FIELD,  JEFFERSON  COUNTY,  PENNSYLVANIA 

The  Elk  Run  gas  field  is  a stratigraphic  trap  typical  of  the  northeast- 
southwest  trending  series  of  “Oriskany”  gas  fields  on  the  east  limb  of 
the  Sabinsville  anticline  in  west-central  Pennsylvania.  A map  of  the 
field  is  shown  in  Figure  10. 

Closure  is  largely  due  to  an  updip  porosity  loss  which  is  about  a mile 
downdip  from  the  regional  pinchout  of  the  Ridgeley  Sandstone.  Minor 
portions  of  the  closure  are  due  to  a northeast-southwest  trending,  down- 
thrown-to-the-south  fault  at  the  north  end  of  the  field,  and  a southwest 
plunging  nose  at  the  south  end.  Downdip  closure  is  against  the  gas- 
water  contact  at  5,940  feet  below  sea  level. 

Porosity  is  largely  intergranular,  with  a maximum  of  about  20  percent 
and  a mean  of  7.75  percent;  increasing  in  quality  and  thickness  downdip. 
The  gas  is  considered  to  be  localized  by  the  distribution  of  the  over  6 
percent  porosity  in  the  sandstone. 

The  original  shut-in  pressure  was  3,960  psi  (pounds  per  square  inch), 
an  overpressure  of  about  440  pounds  for  an  average  depth  to  the  Ridgeley 
Sandstone  of  7,246  feet.  The  original  producible  gas  in  place  is  estimated 
at  46,670,000  Mcf,  with  a recovery  factor  of  276.2  Mcf  per  acre  foot. 
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Figure  7.  Annual  rate  of  deep-sand  exploration  and  development. 


DEVONIAN  RESOURCE  STUDIES 

The  Pennsylvania  Geological  Survey  has  initiated  semi-regional  geo- 
logic investigations  of  the  Middle  and  Upper  Devonian  of  western  Penn- 
sylvania. The  purpose  of  these  studies  is  to  establish  a reference  frame- 
work for  understanding  the  distribution  and  composition  of  specific  strati- 
graphic units  associated  with,  or  containing,  natural  resources  such  as 
gas,  oil,  water,  clay,  limestone,  building  materials,  etc. 

Issued  during  1967,  a progress  report  appraisal  of  one  of  the  oil-pro- 
ducing Upper  Devonian  sandstones  utilizing  available  detailed  sub- 
surface data  illustrates  the  problems  and  potential  usefulness  of  the 
recently  initiated  semi-regional  investigations  of  the  Devonian  of  western 
Pennsylvania.  The  report,  “Geology  of  the  Red  Valley  Sandstone  in  Forest 
and  Venango  Counties,  Pennsylvania”,  Mineral  Resources  Report  M57, 
defines  economic  geological  facies. 

Basin-type  gray  siltstones  and  shales  grade  within  a short  distance 
into  narrow  nearshore  belts  of  clean,  porous  sandstone  which  correspond 
to  areas  of  greatest  economic  potential.  Shelfward  from  these  belts  the 
sandstones  gradually  become  more  laminated  and  cemented,  forming 
widespread  trends  of  generally  marginal  economic  significance.  Farthest 
shelfward  the  zone  breaks  up  into  interbedded  sandstones,  siltstones,  and 
shales  of  negligible  profitability. 


DEVONIAN  RESOURCE  STUDIES 
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MINARD  RUN  OIL  COMPANY  No.  1 

Bradford  Twp.,  McKean  Co..  Pa. 


Figure  8.  Stratigraphy  of  the  Minard  Run  Oil  Co.  No.  1 well. 
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Figure  9 3e|}( 
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Figure  HO.  Net  pay  map  — thickness  of  Ridgeley  Sandstone  with  over  6 percent  porosity. 
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The  amount  and  type  of  pore-plugging  fines,  and  secondary  silica,  car- 
bonate, and  clay  cement  varies  both  vertically  within  the  Red  Valley 
pay  zone,  and  laterally  in  relation  to  the  different  facies.  Accompanying 
a decrease  in  grain  size,  sorting  and  porosity,  secondary  interstitial 
quartz,  kaolinite,  and  ankerite  cement  increase  from  the  porous  belt 
toward  the  nonporous  shelf  to  the  east.  Detailed  consideration  of  these 
variations  could  significantly  improve  completion  and  subsequent  sec- 
ondary recovery  results. 

During  the  latter  part  of  1967,  the  Pennsylvania  Geological  Survey 
published  Mineral  Resources  Report  54,  titled  the  “Oil  and  Gas  Geology 
of  the  Amity  and  Claysville  Quadrangles,  Pennsylvania.”  The  studied 
area  covers  over  two-thirds  of  Washington  County,  Pennsylvania. 

This  report  attempts  to  synthesize  all  of  the  published  data  in  the  area 
with  the  data  assembled  during  the  preparation  of  this  particular  study. 
Although  modern  geologic  information  is  sparse,  an  attempt  has  been 
made  to  fit  the  old,  mostly  generalized  geological  information  into  a 
more  specific,  modern  geologic  framework. 

All  known  wells  were  located  on  7 % -minute  base  maps,  and  every 
available  drillers’  log,  set  of  well  cuttings,  geophysical  log,  core  descrip- 
tion, core  analysis  and  well  production  history  were  collected  and 
studied.  This  information  was  evaluated  and  is  presented  in  the  three 
figures,  nine  plates,  two  tables  and  six  appendices  of  the  report. 

The  studied  area  contains  at  least  22  productive  or  potentially  produc- 
tive oil  and  (or)  gas  reservoirs.  These  reservoirs  are  discussed  in  the  text 
and  the  productive  areas  of  the  more  prolific  horizons  are  outlined  on 
Plates  1 and  2. 

In  addition  to  the  obvious  uses  to  the  Oil  and  Gas  Industry,  bulletin 
M 54  should  be  valuable  for  the  selection  of  subsurface  reservoirs  for 
waste  effluent  discharge,  gas  storage  and  possibly  ( in  the  future ) potable 
water  storage.  The  distribution  of  wells,  mechanical  descriptions  of  wells 
and  subsurface  geology  will  provide  information  to  the  geologists  and 
engineers  who  would  attempt  to  control  subsurface  water  contamination 
by  oil,  gas,  brine  or  sulfur  and  iron  from  coal.  Those  who  would  explore 
for  brine  reserves  should  be  aided  by  the  geologic  data  displayed  in  the 
report.  Further,  this  report  should  provide  the  environmental  geologists 
and  urban  planners  with  basic  material  with  which  they  can  determine 
the  impact  of  the  subsurface  mineral  resources  and  potential  dangers 
and  problems  to  the  total  economy  and  public  safety  of  the  studied  area. 

An  analytical  study  of  a Ridgeley  (“Oriskany”)  stratigraphic  gas  ac- 
cumulation was  completed  during  1967.  The  report,  which  is  in  press  as 
Mineral  Resources  Report  59,  concerns  the  Elk  Run  gas  pool,  Jefferson 
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County,  Pennsylvania.  The  report  was  written  using  geophysical  logs  and 
completion-production  data.  The  study  emphasizes  many  aspects  of  the 
nature  and  extent  of  the  reservoir  and  the  possibility  of  similar  studies  of 
other  gas  pools. 

A regional  study  of  the  Upper  Devonian  of  western  Pennsylvania  has 
been  underway  during  the  past  18  months.  In  excess  of  350  geophysical 
well  logs  in  northwestern  and  west-central  Pennsylvania  have  been  col- 
lected. Locations  for  most  of  these  wells  have  been  obtained,  well 
samples  have  been  collected  from  over  25  wells,  a small  number  of  cores 
in  the  Upper  Devonian  section  have  been  made  available,  and  comple- 
tion-production data  has  been  gathered  from  some  wells.  Every  attempt 
was  made  to  acquire  a balanced  geographic  distribution  of  data  over 
the  studied  area. 

Project  base  maps  have  been  constructed  on  four  15-minute  quadrangle 
sheets  for  over  half  of  the  project  area  of  western  Pennsylvania  which 
consists  of  approximately  sixty-four  15-minute  quadrangles.  All  wells 
placed  on  these  base  maps  will  be  designated  by  the  well-numbering 
system  presently  employed  by  the  Survey  in  its  well-filing  system. 

To  date,  over  15  subsurface,  stratigraphic  cross  sections  have  been 
constructed  in  western  Pennsylvania  between  the  New  York  state  line 
and  Butler  County,  Pennsylvania.  In  addition,  “clean  sand”  isopach 
maps  have  been  prepared  for  five  Venango  sandstone  reservoirs  in  a six 
15-minute  quadrangle  area,  the  Glade  sandstone  thickness  has  been 
mapped  in  an  eight  15-minute  quadrangle  area  and  several  structure 
maps  have  been  prepared  in  a four  15-minute  quadrangle  area. 

Petrographic  examinations  of  all  productive  Upper  Devonian  sand- 
stone reservoirs  will  be  carried  on  concurrently  with  the  correlation  and 
mapping  procedures  as  reservoir  distributions  are  firmly  established. 
Over  200  oriented  and  unoriented  thin  sections  of  Venango  and  Glade 
sandstone  reservoirs  have  been  prepared  from  cores  and  hand-picked, 
well-sample  fragments.  Many  of  these  have  been  examined;  in  addition, 
X-ray  patterns  have  been  run  on  several  selected  reservoirs  in  order  to 
determine  clay  cement  components. 

The  first  subregional  study  to  be  published  will  cover  portions  of  War- 
ren, Forest  and  Venango  Counties. 

A regional  study  on  the  Oriskany  Group  in  the  subsurface  of  Pennsyl- 
vania is  in  progress.  This  study  is  now  in  the  planning  and  data  collection 
stage.  The  project  is  aimed  at  providing  information  relative  to  questions 
such  as:  the  relationship  of  the  subsurface  Oriskany  Group  to  the  super- 
jacent Onondaga  Group  and  the  subjacent  Helderberg  Group;  the  occur- 
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rence  of  units  and  subsurface  facies  changes  within  the  Oriskany  Group, 
and  the  distribution  of  reservoir  types  within  the  Ridgeley  Sandstone. 

An  additional  project  is  concerned  with  the  gas  geology  of  the  Elders 
Ridge  and  part  of  the  Indiana  15-minute  quadrangles,  Armstrong  and 
Indiana  Counties.  The  project  will  interpret  the  stratigraphy  and  struc- 
ture of  the  Upper  Devonian  gas  sands  and  establish  the  relationship  of 
environments  of  deposition  to  the  occurrence  of  natural  gas.  Investiga- 
tion has  been  concentrated  in  Plum  Creek  Township,  Armstrong  County 
and  Washington  and  Armstrong  Townships,  Indiana  County.  The  strati- 
graphic interval  that  has  been  examined  extends  from  the  Speechley  Stray 
to  the  Ralltown  sand  and  includes  the  Speechley  sand.  Eight  correlation 
sections  using  93  wells  have  been  prepared  in  sections  “B”  and  “C”  of 
Elders  Ridge  quadrangle,  three  sections  with  17  wells  show  correlations 
from  the  Elders  Ridge  to  the  Indiana  quadrangle,  and  one  regional  sec- 
tion of  17  wells  shows  the  correlation  of  the  Elders  Ridge  “Speechley” 
with  the  type  Speechley  of  the  Oil  City  quadrangle,  Venango  County. 
Base  maps  (scale  1:24,000)  showing  locations  of  549  wells  have  been 
made  and  on  these  bases  are  drawn  Speechley  net  sand  isopachs,  Speech- 
ley  interval  maps,  and  a structure  map  on  the  base  of  the  Speechley. 

The  Elders  Ridge  project  is  still  in  the  working  stage.  Correlation 
sections  will  be  geographically  extended.  Isopach,  interval  and  structure 
maps  must  be  prepared  for  the  Speechley  Stray  and  Balltown  sands.  The 
distribution  of  gas  fields  will  be  related  to  the  distribution  of  the  indivi- 
dual sands.  The  present  maps  must  be  updated  with  information  from 
new  wells  drilled. 

A report  on  the  oil  and  gas  geology  of  the  Kinzua  quadrangle,  Warren 
and  McKean  Counties,  Pennsylvania  is  to  be  published  in  the  near  future. 
All  known  wells  drilled  for  oil  and  gas  have  been  located  and  plotted 
on  farm  line  maps.  Drillers’  logs  and  mechanical  logs  have  been  ob- 
tained from  the  operators  and  used  in  the  construction  of  cross  sections, 
isopach  maps  and  structure  maps.  The  cross  sections  will  be  tied  into 
the  correlations  of  the  regional  Upper  Devonian  project.  Most  of  the 
illustrations  for  the  report  have  been  prepared  and  part  of  the  text  has 
been  written.  With  the  completion  of  the  text,  the  report  will  be  pub- 
lished as  a mineral  resources  bulletin. 

The  objective  of  this  report  is  to  present  data  on  the  shallow  Devonian 
sandstones  that  may  have  immediate  practical  application  for  the  oil 
operators  of  Pennsylvania.  It  is  hoped  that  the  presentation  of  this  ma- 
terial will  stimulate  exploratory  and  development  drilling,  increased  in- 
dustry cooperation,  and  improved  methods  of  obtaining  data. 
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CURRENT  ACTIVITY 

The  Venango  First  sand  steam  flood  in  the  Franklin-Oak  Forest  field 
in  Venango  County  during  the  last  three  years  has  recently  been  con- 
verted to  a water  flood.  A steam  flood  operating  for  several  years  in  the 
Bradford  field  in  New  York  State  has  just  recently  been  expanded  — an 
indication  of  some  success  with  this  type  of  flood.  Also  in  Pennsylvania’s 
Bradford  field  a pilot  Maraflood  project  has  been  started  to  determine 
the  economics  of  such  a flood  in  Pennsylvania’s  giant  field  which  is  in 
the  last  stages  of  a long  history  of  water  flooding. 

Project  Ketch,  whose  proposed  site  is  in  Sproul  State  Forest,  Beech 
Creek  Township,  Clinton  County,  is  an  experiment  designed  to  deter- 
mine whether  it  is  economically  and  technically  feasible  to  create  under- 
ground gas  storage  capacity  by  detonating  a 24-kiloton  nuclear  device. 

On  August  11,  1967,  the  Commonwealth  of  Pennsylvania  gave  ap- 
proval to  proceed  with  Phase  I of  Project  Ketch.  Phase  I,  lasting  about 
8 months,  will  consist  of  exhaustive  tests  to  determine  the  safety  and 
technical  feasibility  of  the  project.  This  work  will  be  done  in  advance  of 
any  detonation  of  a nuclear  device  to  create  underground  natural  gas 
storage.  As  yet  the  parties  involved  have  not  agreed  on  the  terms  of  the 
lease,  therefore,  Phase  I cannot  be  started  until  these  terms  are  agreed 
upon  and  the  lease  is  signed.  Possibly  this  will  take  place  in  the  spring 
of  1968. 

If  the  Phase  I studies  show  that  the  detonation  of  a nuclear  device  is 
not  in  the  best  interests  of  the  Commonwealth,  the  Commonwealth  re- 
serves the  right  to  refuse  permission  to  proceed  with  Phase  II  — Ex- 
ecution. 

Sealed  bids  on  Pennsylvania’s  37  offshore  Oil  and  Gas  Lease  Blocks, 
25  tracts  per  block,  in  the  Pennsylvania  portion  of  Lake  Erie  are  to  be 
opened  in  the  early  spring  of  1968.  A bid  will  not  be  accepted  if  it  is  less 
than  $1.00  per  acre.  The  spacing  density  unless  changed  shall  be  one 
gas  well  per  tract  (approximately  630  acres)  and  one  oil  well  per  approxi- 
mately 40  acres,  or  16  wells  per  tract.  The  total  acreage  of  the  37  blocks 
comprises  369,988.58  acres. 
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OIL  AND  GAS  DEVELOPMENTS  IN  1967 


TABLES  11  AND  12 


The  information  presented  in  the  tables  has  been  compiled  mainly 
from  drillers’  logs  and  location  plats  received  from  the  Oil  and  Gas  Divi- 
sion of  the  Department  of  Mines  and  Mineral  Industries.  Other  sources 
of  data  are  Petroleum  Information  Corporation  (PI),  geophysical  logs 
received  by  the  Survey,  and  personal  communications  with  the  oil  and 
gas  operators.  In  cases  where  no  well  information  was  available  from 
the  Departemnt  of  Mines  and  Mineral  Industries,  the  location  and  com- 
pletion status  of  the  well  was  usually  obtained  from  PI.  For  formation 
tops  and  completion  results  the  interested  person  is  advised  to  contact 
either  the  operator  of  the  well  or  PI. 

Meanings  of  the  abbreviations  used  in  the  table  are  listed  below: 

AF — after  fracture 
DF — derrick  floor  elevation 
G — ground  level  elevation 
GR — gamma  ray  log 
KB — Kelly  Bushing  elevation 
Mcf — thousand  cubic  feet 
Nat — natural  production 
PB — plugged  back 

PI — Petroleum  Information  Corporation 

perf — perforated 

P & A — plugged  and  abandoned 

psi — pounds  per  square  inch 
RT — Rotary  table  elevation 

SG — show  of  gas 

SO — show  of  oil 

SSO — small  show  of  oil 

SW — salt  water 


laDie  jljl.  — summarized  records  of  deep  wells  drilled  in  Pa.,  lyOY 
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Table  12.  — Summarized  records  of  deep  wells  drilled  in  Pa.,  1966  (records  received  in  1967) 
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